The role of the inflammasome in fibrotic respiratory diseases.
Fibrotic respiratory diseases severely disrupt lung function and currently have an extremely poor prognosis. This is attributable to the limited amount of treatment options available, in part due to our lack of understanding of the mechanisms driving disease pathogenesis. Although the majority of cases appear to be idiopathic, a number of factors are known to cause pulmonary fibrosis, such as the inhalation of silica crystals (silicosis), asbestos fibers (asbestosis) and certain drugs such as bleomycin. Evidence suggests that the inhalation of such substances can induce the formation of the NLRP3 inflammasome; a multimeric protein complex responsible for the activation of caspase-1 and maturation of the proinflammatory cytokines IL-1b and IL-18. Moreover, data suggests that inhibition of the inflammasome activation pathway and/or inflammasome-mediated cytokines can attenuate the fibrotic response in in vitro and in vivo models of disease. In this review, we discuss the evidence suggesting that the NLRP3 inflammasome plays an important role in the pathogenesis of fibrotic respiratory diseases, and the potential mechanisms by which activation of the NLRP3 inflammasome may occur. It is possible that fibrotic respiratory diseases with a known cause may share a common mechanism with idiopathic pulmonary fibrosis, providing possible strategies for future drug therapies.